Immunocytochemistry of oculomotor afferents in the squirrel monkey (Saimiri sciureus).
Attempts were made to co-define afferents of the oculomotor nuclear complex (OMC) and their putative neurotransmitters in the squirrel monkey. Wheat germ agglutinin conjugated to horseradish peroxidase (WGA-HRP) and wheat germ agglutinin conjugated to enzymatically inactive HRP and coupled to colloidal gold (WGAapoHRP-AU) were used as retrograde tracers in combination with immunocytochemical methods. Primarily unilateral injections were made into portions of the OMC. Stabilized tetramethylbenzidine (TMB) and silver enhanced sections were immunoreacted with antisera for choline acetyltransferase (ChAT), glutamate (GLU), aspartate (ASP), aminobutyric acid (GABA), serotonin (5-HT) and cholecystokinin (CCK). Moderate numbers of ChAT-IR neurons in caudal regions of the medial vestibular nuclei (MVN) projected to the OMC. Tracer labeled ChAT-IR cells in the MVN projected ipsilaterally to the ventral nucleus (medial rectus subdivision) of the OMC and bilaterally with contralateral dominance to other OMC subdivisions. Cholinergic neurons in the dorsal paragigantocellular reticular nucleus (DPG) projected bilaterally to each half of the OMC. Cells of the DPG, considered to contain inhibitory burst neurons impinging upon the contralateral abducens nucleus, were shown to project to virtually all subdivision of the OMC. Abducens motor neurons were ChAT-IR, but abducens internuclear neurons were not. Cells in caudal parts of the nucleus prepositus (NPP) projecting to the ipsilateral ventral nucleus of the OMC were not ChAT-positive; ChAT-IR cells in rostral NPP did not project to the OMC. Unilateral OMC injections labeled cells ipsilaterally in the RiMLF, contralaterally in the pretectal olivary nucleus, the interstitial nucleus of Cajal and the infracerebellar nucleus and bilaterally in the superior vestibular nucleus, none of which were ChAT-IR. A small number of cells in the locus ceruleus projected ipsilaterally to the OMC. Although large numbers of vestibular neurons were GLU-IR and ASP-IR, only a few tracer labeled ASP-IR neurons in the contralateral MVN projected to the OMC. No other GLU- or ASP-positive neurons were immunoreactive for GABA, 5-HT or CCK, but cells of the lateral vestibular nucleus were surrounded by CCK-IR fibers and terminals.